Monitoring of mechanical properties of serially passaged bovine articular chondrocytes by atomic force microscopy.
Atomic force microscopy (AFM) is a powerful tool in imaging cells and tissues and probing their mechanical properties. Articular chondrocytes, the cells responsible for the production and maintenance of cartilaginous extracellular matrix in the knee joint, change their morphology and dedifferentiate during in vitro expansion culture. It was unclear if the mechanical properties of chondrocytes change accompanying phenotype variation. The elasticity of in vitro serially cultured bovine articular chondrocytes was investigated using AFM. The chondrocytes changed their morphology from round to spindle-like. The freeze-dried P0 chondrocytes showed significantly higher modulus than did the serially passaged (P1-P4) chondrocytes. The change of chondrocyte morphology was accompanied with a decrease of elastic modulus.